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THIRTY- TWO YEAR ANNUAL REPORT 
1974 
PART ONE SUMMARY 
BerlIn , New Hampshire to Livermore Falls , Maine 
1. 	 Pollution (B.0.D.5 Ibs/day) discharged into the Androscoggin
River by Brown Company, Oxford Paper Company and 
International Paper Company is estimated as: 
1974 	 June 3-Sept . 13 July 29-Aug . 30 
a . Brown Company 117500 1bs/day 115100 lbs/day 
b. Oxford Paper Company 67300 H H 72100 " 	 " 
c. International Paper
Company 
nAndroscoggin Mill 11500 	 16600" " 	 " Otis Mill 	 9g00 11400"" 	 " " Total 21300 " " 2go00 " " 
" 	
nd. Totals 	 206100 " 215200 " 
2. 	 Biochemical Oxidation rates, kI, range from 0. 14 (Bethel 
to Rumford) to 0 . 54 (Gilead to Bethel). 
3. 	 River water quality, based on available oxygen, was good
through the season and was at or above the C classifica­
tion requirements for dissolved oxygen from Berlin to 
Rumford (V.B.) on seventy-one of the seventy-rive test days . 
4 . 	 Aeration at Riley Dam averaged 23270 Ibs. of oxygen per
day through the testing season . Repairs to the dam 
required diversion or the river through the old Mill , July
four to September eleven . Aeration was about fifty percent
below 'normal'. Aeration in the Livermore Falls area was 
substantial and very benericial . 
5. 	 River conditions in the Jay-Livermore Falls area were very
much better than those of 1973 and several years earlier. 
Secondary treatment at the Androscoggin Mill has produced 
a drastic reduction of B.0.D. 5 discharged to the river . 
THIRTY-TWO YEAR ANNUAL REPORT 
PART ONE SUMMARY (aontinued) 
6 ~ Recommendations . 	 Sampling stations at Gorham and Jay 
should be considered subjeots for study
and possible reloeation . 
7_ 	 Analytical and test data for each of the twelve (12)
sampling stations are tabulated and summarized . 
g, 	 Fish were present through the season but no kills were 
reported in the upper Androscoggin River . 
THIRTY- TWO YEAR ANNUAL REPORT 
PART TWO 
Li vermore Falls to Lewiston , Main 
SUMMARY 
1 . 	 Th kl 0 , 20 rate tor the Livermore Falls to North 
Turner stretch or the river is much low r than the 
kl 0 . 46 record d for a similar period in 1973 . 
The 	 season average Pollution Load (56690 1bs/ day) 
at North Turner was the mallest recorded since 
1966 and as about fourty (40) percent 1e s than 
that in the 1973 season. 
CondItions in the Androscoggin Pool were les 
obj ctionable than usual and with the exception of 
the Mile 2. 5 to Deer Rips Dam sector. the wat r 
contained above the usual concentration of dissolved 
oxygen. 
Benthal contributions of b chemical oxygen demand , 
to the ater in the Pool, w re stimated s a 
minimum ot g6000 lbs/daYi N.T.B. -T.C.B., 42000 lb /
day; T. C.B.-D. R. D. , 46000 lbs/ day . 
River water entering the Pool during the testing 
season cent ined dissolved oxygen more than suffici­
ent to satisty the aocompanying ultimate biochemical 
oxyg n demands . However . the fBenthal effect ' of 
the deposits in the Pool was large enough to consume 
all av llable oxygen including natural aeration when 
the water arrived at Deer Rip Dam , during the period
July twenty- two to August thirty- one . 
6. 	 Objectionable river odor in the .0 0 1 area was 
present trom late July to mid- August ; only four 
days re report d with Kr att odor in the down- town 
Lewiston-Auburn areas . 
THIRTY-TWO YEAR ANNUAL REPORT 
PART TWO 
Livermore Falls to Lewiston,Maine 
SUMMARY (oontinued) 
7. 	 The results of a survey of the Pool indicate a 
considerable improvement in water quality, when 
compared with those of a similar survey made 1n 
August 1973 . 
8. 	 A reoapitulation has been prepared of the 1974 and 
1973 monthly averages of six determinations for 
each of the important locations in the Pool . 
9 ~ 	 Fish were present in the Pool t usually upstream
from Mile four and infrequently at the landing. 
Fish kills were not observed . 
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THIRTY-TWO YEAR ANNUAL REPORT 
1974­
PART ONE 
Upper Androscoggin River 

Berlin, N.H. to Livermore Falls , Me . 

BIOCHEMICAL OXYGEN DEMANDS 

DISSOLVED OXYGEN! etc . 





International Paper Company 

Introduction . Androscoggin river was sampled at 
each of the twelve stations and 
tested five days each week from June three to September twenty . 
For statistioal studies the season was olosed September thirteen. 
During the intensive study period (July twenty-nine to Aueust 
thirty) , river flows, Berlin to Rumford , were about ten peroent 
larger and water temperatures about one degree oentigrade lower 
than those recorded for a similar period in 1973 . The biochemi­
cal oxygen demand loads passing Livermore Falls during the 
August study period in 1973 were 144370 lbs/day and for a 
similar period in 1974, 55900 lbs/day, a reduotion of 87470 
Ibs/day. 
Fish were present in the river but no kills were observed. 
BERLIN. NEW HAMPSliIRE This area extends from Bridge Street ,
!n!. Berlin New Hampshire to Rumford (Virginia 
Bridge) Maine . The five sampling stations are Bridge Street 
2 

Bridge . Mile l3g . 4, Gorham (Public Service) . Mile 130 , 2, Gilead 
Bridge, Mile 119 . 1 , Bethel Bridge, Mile 109 . 5 and Rumford . 
Virginia Bridge, Mile 87 . S. Stations one to four are sampled 
and tested by Brown Company analysts . For geographical reasons 
river water passing Virginia Bridge is sampled and tested by 
Oxford Paper Company analysts. 
1 . BERLIN. BRIDGE STREET. This sampling station is located 0.9 
miles upstream from the Main Kraft 
sewer ot the Burgess Mill . River water quality is relatively 
high and seldom varies from year to year. Tests are made twice 
each week during the season . Dissolved oxygen usually , is or 
exceeds, 80~ saturation and the biochemical oxygen demand is 
less than one ppm. Season average daily biochemical oxygen demand 
load , 1974. was 7890 lbe/day; for 1973, 1)g90 lbe/day. 
BERLIN, N. H. (Bridge) 
Period Dissolved Oxygen B.O. D. SIOe Flow Temp.
lbs day ppm lbs/day ppm era °C 
June :3 to June 2a 122520 8 . 7 9490 0.7 2613 l6 . g 
July 1 to July 26 124210 g.l 8040 0 . 5 2g34 1 . 4 
July 29 to Aug . 30 96740 g . l 6600 0 . 5 2220 20 . 0 
Sept . 2 to Sept . 13 96200 8. 5 7610 0 . 7 2143 17.2 
Season average 110870 8. 3 7890 0.6 2478 18 . 6 
IOeTwo tests per week 
2. GORHAM, N. H. Androscoggin river water at this (Publio Service) 
location contains , upstream natural 
pollution, liquid and solid wastes from Brown Companyfs mills 
J 

DISSOLVED OXYGEN - BIOOHEMIOAL OXYGEN DEMAND 










pH Dissolved Oxygen 
ppm 1be/day 
B. O.D . , 
ppm 1be/day 
May 2 
9 3'i 4. 6. 5 7.2 12.4 12.6 1.;1. 
16 
2; 
9.2 8.S 6. 9 6.6 11.4 11.1 
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Average 283lt 19 . 4 6. 4 g. l 124210 0. 5 8040 
July 29 









20 . 5 
20.1 
20.1 


























Average 2220 20 . 0 6. ) ELl 96740 0. 5 6600 













0 . 6 a~167 5 
x.~t 2..1)
rag 2143 17 . 2 6. 7 8. 5 96200 0.1 7610 
Season 
Average 2478 18. 6 6. 4­ 8. 3 110870 0. 6 7890 
Sept . 
16- 20 2109 15 . 8 6. 5 8. 5 97493 0. 5 5695 
Sept . 26 2099 12.1 6. 5 9. 5 107500 0 , 8 9050 
Oct . :3 2060 9. 6 6. 3 9. 8 1.1 
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and untreated domestic wastes from Berlin . The domestic bio­
chemical oxygen demand is assumed to be about 3000 lbs/day. 
River water sampled at this location may not be representative 
of the pollution load . Brown Company has now made a study ot 
the feasability of locating the sampling station at Shelburn 
dam but the report was not complete on October three . 
GORHAM (N . H. ) 
Period Dissolved Oxygen B,O. D. 5 Berlin~ Gorham 
be/day ppm lbe/day ppm DIIO.lbld RQ1l.lb/d 
June :3 to June 28 
July 1 to July 26 
July 29 to Aug . 30 





8 . 0 
7 . 6 
7. 2 
7. 6 
115740 8. 2 
10;680 7. ) 
114520 9. 7 









Season Average 104810 7. 6 113510 g. 7 - 6060 ,l10;620 
From June three to September thirteen the highest reported 
biochemical oxygen demand was 14.1 ppm {S ptember four} and the 
lowest 4. 1 ppm (July eleven and twelve) . The season average 
biochemical oxygen demand reported for Gorham was : 
1974. 113510 lbs/day 1972 11784.0 lbs/day 
1973 140520 " " 1971 111000" " 
These figures indicate an appreciable reduction in the soluble 
pollution load to the river , during the 1974 testing season . The 
average available dissolved oxygen exceeded the five day bio­
chemical demand in five of fifteen weeks . 
Statistics for dissolved oxygen in river water sampled at 
Berlin and Gorham, during the past eight summers , are recorded 
in two tables "on page six. 
DISSOLVED OXYGEN • BIOCHEMICAL OXYGEN DEMAND 
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20 . 5 
20 . 4 


























Average 2237 20 . 2 6. 3 7. 2 87090 9. 7 114520 
















Sept . 2-13 
Average 2183 17. 6 6. 5 7. 6 89340 10. 3 122220 
Season 
Average 2536 18. 9 6. 3 7. 6 104810 8. 7 113510 
Sept . 
16­ 20 2124 16 . 0 6.6 8.1 93360 8.1 93455 
Sept . 26 2115 12 . 7 6. 8 8. 6 120800 10. 6 98000 
Oct . '3 10. 5 6. 6 9. 2 8.8 
6 
DISSOLVED OXYGEN 
BERLIN, N. H. 
1974 110e70 1bs . per day 1970 90000 1bs . per day 
197) 139S30 " " 1969 112700 " "" " 1972 107g4.0 " " 196~ 104000 tt" " " 1971 90590 " tt 1967 82400 " "" " 
GORHAM t N. H. 
1974 104~10 1bs . per day 1970 67200 lbs . per day 
1973 132320 " 1969 103300 " " "" " 1972 lOOiOO 1968 9Sgo0 tt "" " " " tt1971 64 00 1967 66600" "" " " 
The large pollution loads at Gorham did not reduce the 
available oxygen below five ppm; all of the seventy-five test 
days were recorded above six ppm. 
DISSOLVED OXYGEN 
GORHA1~ , N. H. 
Days above SIX ppm days below FIVE ppm 
1974 75 days ° days
1973 65 " o " 1972 69 " 1 " 1971 lEt " 15 " 

1970 43 " 8 tt 

Through the period, July 29 to August 30 , river flows , 
Berlin to Rumford, were about ten percent higher and water 
temperatures were about one degree centigrade lower . than those 
recorded in 197) . 
A statistical tabulation of analytical and test data and 
oxidation rates (kl ) are recorded on an adjacent page . Note , 
the small difference in the kl rates calculated for 1974, 1973 
and 1972. 
7 
July 29 • August 30 

Station Dissolved Oxygen A·o.ne5 FLOW TEMP. lbs/day ppm 1bs day ppm av.ets av.oC 
Berlin, N.H. 96740 8.1 6600 0 . 5 2220 20.0 
Gorham , N.H. g7090 7. 2 114.520 9 . 7 2237 20 .2 
Change 
- 9650 -0.9 1107920 19.2 I- 17 1 0.2 
July 29 - August 30 
Gorham total B.O.D.S 114520 1bs/day . D. O. 87090 1bs/day
Rumford (VB) Total 30890 n n D.b. 70960 " " 
10s9 8)630 " " 161)0 " " 
, loss ~ 73 . 0 18.5 
1974 kl 0 . 25 
1973 kl 0 . 23 
1972 kl 0.21 
In the Gorham- Rumford(V.B.) stretch, the reduction ot 
8)630 lbs/day -of B.0.D.5 is equivalent to a loss of 2020 1bs/ 
mile/day; in 1973, 2120 lbs/mile/day. For the same period the 
dissolved oxygen loss was equivalent to 390 lbs/mile/day; in 
1973, 324 lbs/mile/day. 
BROWN COMPANY POLLUTION LOAD TO 'mE RIVER. 
Pol lution is calculated from the biochemical oxidation 
data , based on water sampled at the Public Service sampling 
station at Gorham and Bridge Street in Berlin , During the 
August period river flows were relatively stable and 'averaged 
2237 crs . Water temperature in the Berlin- Gorham area was 
20. 20C, (average) , 
BROWN Cm4PANY 
Pollution Loads 1974 
July 29­Aug. 30 June ) - Sept . 13 
Berlin* total B,O. D. 5 1be/ day 
Gor ham** n n n n 
LoseL Mill to Gorham (Estm. ) 











( 660d~3000 )(7900;t3000) ... 9600 10900 
Total 117500 115100 
Brown Oompany
Pollution Load (estro , ) 117500 115100 
*Bridge Street Station 
Two tests eaoh week 
**Five test each week 
( 	 ( 
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3 . GILEAD, MAINE Gilead Bridge is located at Mile 119.1 
and d.ownstream from t he New Hampshire. 
Maine State boundary line at Mile 122.1. During the fifteen 
week season there were thirteen weeks , (1973 four weeks) when 
the available dissolved oxygen was!2£! than suffioient for the 
five day biochemical oxygen demand . The deficient oxygen period 
was August nineteen to thirty. The lowest recorded dissolved 
oxygen test was 5. 4 ppM . This indicates the best water quality 
since 1969. 
GILEAD , MAINE 
Period Dissolved Oxygen B. 0.D. 5 Gorham ~ Gilead 
1bs/day ppm lbs/day ppm n.O.llld B.nD. lb/d 
June 3 to June 28 133610 7.6 82160 4. 8 f 15370 - 33580 
July 1 to July 26 121170 6.9 g2970 4. 8 • 110 ... 22710 
July 29 to Aug . )0 72730 5.8 73490 5.9 . 14360 - 41030 
Sept . 2 to Sept . l) 84320 6.6 76590 6.1 - . 5020 -45630 
Season AVerage 
July 29 - August )0 
Location Disso~ved Oxygen B.O. D. 5 Flow Temp . 
Ibs/day ppm 1bs/day ppm av . efs av. oC 
Gorham, N. H. 87090 114520 9. 7 2237 20 . 2 
Gilead , Me . 72730 73490 5.9 2)08 20 . 3 
Change -14360 -410)0 - 3.8 f 71 I- 0 . 1 
Loss~ 35 . 8 
12 











pH Dissolved Oxygen 
ppm lbs! day 














13 . 5 
12.9 
11 . 9 










14 . 3 















17 . 0 











Average )18S 16 . 7 6. 4 7.6 133610 4. 8 82160 







18 . 2 
19 . 5 
20 . 7 
19 . 9 
6. 3 
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20 . 1 
20 . 6 
20 . 6 



























Average 2308 20 . 3 6. 2 5. 8 72730 5. 9 73490 




16 . 5 











Sept . 2. 13 
Average 2350 17 . 5 6. 4 6. 6 84320 6.1 76590 
Season 
Average 2778 18. 8 6. 3 6. 7 103430 5. 3 78740 
Sept . 
16- 20 21g7 16 . 0 6. 5 6,8 80320 5. 7 67522 
Sept . 26 2179 12 . 7 6. 5 8.0 82400 7. 0 94000 















1972 10 w 1 
" 
J.8 
1971 47 " 12 " 3.2 1970 28 " 4 " 3. 6 1969 0 ft 0 " 5.1 
Note: 	 River water orossing the New Hampshire. Maine State 
boundary line , was above five ppm dissolved oxygen
during the test season . 
Microbial oxidation rates have always been relatively high 
in the 	Gorham-Gilead stretch of the river. This year the August 
period 	loss was J696 lbs/mi/day; kl 0 .39. The five year record 
is: 
1974 3700 lbs/day/mile kl 0 . 39 
1973 3840 " " ft kl 0. 33 
1972 3740 " " " kl 0 . 44 
1971 4000 " " " k1 0 . 46 
1970 4820 " ft " kl 0. 43 
Exoluding reaerat10n , t~e apparent total loss of dissolved 
oxygen (14360 D.0.f4l030 B. 0 . D. 5) 1s equivalent to 4990 lbs/mile/ 
day; the measured loss is 1290 lbs/mile/day; 1973 the measured 
loss was 205 lbs/mile/day. 
The large kl rates in the Gorham-Gilead- Bethel sectors may 
be due , 1n part , to the fact that samples of water obtained at 
Gorham , may not be representative of the river. 
4. BETHEL. 	 This sampling station is located at 
Bethel Bridge, Mile 109 . 5, 9 . 6 miles 
downstream from Gilead . The measured oxidation of biodegradable 
material is 24790 lbs/day, accompanied by a net gain of 2870 Ibs/ 
day of dissolved oxygen. These data indicate a reaerat10n rate 
14 

of about 2ggo 1bs/mi1e/ day. 







20 . 5 
21 . 8 
20 . 5 
0 . 54 
0 . 40 
0. 54 
July 29 ... August )0 
Looation Disso7ved Oxygenlbs day ppm B. 0. D. 5 lbs/day ppm Flow av . ets Temg . av. o 
Gilead 72730 5. 8 73490 5. 9 2308 20 . 3 
Bethel 75600 6 . 0 48700 3. 9 2335 20.5 
Change 
I­ 2870 /-0.2 ... 24790 - 2.0 l­ 27 f 0 . 2 
Loss ~ 33 . 7 kl 0 . 54 
Analytical data for 1974 season are summarized below. 
BETHEL 
Period Dissolved Oxygen B. O. D. 5 Gorham ~Bethel 
Ibs/day ppm lbs/day ppm n. O.lb/d B.0.D.l /d 
June 3 to June 28 140820 7. 7 65740 ; . 7 1.22580 - 50000 
July 1 to July 26 124610 6 . 9 63450 3. 2 ~ 3330 -42230 
July 29 to Aug . 30 75600 6 . 0 48700 3. 9 - 11490 . 65820 
Sept . 2 to Sept . l; 87900 6 . 7 56390 4. 3 - 1440 - 65830 
Season Average 107700 6 .8 58200 3. 7 f 2890 -5 5310 
River water on sixty test days was reported as having a 
dissolved oxygen concentration above six ppm; seventy-one days 
were above five ppm and none below four ppm. These figures when 
compared to those for 1973, indicate a small improvement of water 
quality. 
1974 BETHEL 1973 
1 . 71 test days above 5.0 ppm 1 . 72 test days above. 5.0 ppm 
2. oft" below 4.0 n 2 . on" below 4. 0 " 
3. 60 " "above 6.0" 3. 54" n above 6 . 0 " 
4. Lowest reported D.O. 5. 4 ppm 4. Lowest reported n;o . 4. 3 ppm 
15 











pH Dissolved Oxygen 
PpIl 1bs/day 
B. O. D. ; 












12 . 9 
12. 6 
10.9 






















17 5282 16 . 9 6. 3 8.0 227058 3. 6 101625 
24 3081 17. 2 6. 2 7. 7 128132 2.6 43537 









Hl . 6 
19 . 9 
21 . 1 




























20 . 2 
20 . 8 




















21 . 1 











Average 2335 20 . 5 6. 2 6. 0 75600 3. 9 48700 
















Sept . 2 ..13 
Average 2415 17. 5 6. 4 6. 7 87900 4. 3 56390 
Season 
Average 2869 19. 0 6. 3 6,, 8 107700 3. 7 58200 
Sept . 
16... 20 2211 16 . 0 6. 5 7.0 83580 3. 6 42475 
Sept . 26 2205 12 _7 6. 5 8. 2 53500 4.; 97500 
Oct . 3 9. 4 6. 4 9.1 3. 8 
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The Bethel (Mile 109 . 5) to Rumford (V.B. ) (Mile 87 . 8) 
river sector is one Mile longer than the Gorham (Mile 1)0 . 2) to 
Bethel sector. River water was approximately one degree centi­
grade higher than upstream but microbial activity appears to be 
about one-third that up the river . One explanation is that the 
more rapid biodegradable material has been consumed . leaving the 
sUbstances requiring more time and energy to oxidize them. (cf 
1973 Report , Part One , Page 14. ) 
Gorham .. Gilead 
D. O. 1bs/d/mi1e 
- 1290 lbs • 
B.0 . D. 5 loss/d/mile







330220 n tt 2580 820 
n 
n 
As in previous years the kl rate is the lowest in the upper 
Androscoggin river . 
1974 820 lbs/day/mlle 
· 1973 1080 " tt " 
1972 510 n " n 
1971 710 " " " 
1970 750 " " " 
July 29 - August )0 
Location Dissolved Oxygen . B.O.D. 5 Flow Temp . 
lbs/day ppm Ibs/day ppm av. ofs av. oC 
Bethel 75600 6 . 0 48700 3. 9 2335 20 . 5 
Rumford (VB) 70960 5. 3 30890 2. 3 2484- 21 . 1 
Change 
-
4640 . 0 .7 - 17810 - 1 . 6 .;.. 149 f 0.6 
Loss ~ 36 . 6 kl 0 . 14 
5. For geographical and practical reasons ,(fUMFORDnmmn BRIDGE) 
Virginia Bridge (Mile 87 . 8) is assigned 
to t he Rumford area. However, the pollution load entering this 
area originated upstream in the Berlin area and for this reason 
17 

Rumford (V .B. ) data are included in the Brown Company's area . 
RUMFORD (VB) 
Period Dissolved Oxygen B. O. D. 5 Bethel ~ Rumford 
Ibs/day ppm lbs/day ppm n.oJh.(d B.o. D.n{d 
June 3 to June 2a 172170 7.2 65430 2.a 1313S0 ... 310 
July 1 to July 26 131950 6. 3 60910 2.7 t 7340 .... 2540 
July 29 to Aug. 30 70960 5. 3 30lt90 2. 3 -17ltlO 
- 4638S pt . 2 to Sept . 13 93060 6. 2 40490 2. 7 ~ 51 ..15900 
Season Average 117160 6.2 49390 2.6 ~ 94.60 ... 6g10 
RUMFORD (VB) 
Period Disso1ved , Oxygen B. 0.D. 5 Gorham ~ Rumford 
1bs/day ppm 1bs/day ppm Il.O.lb/d B.O.D.lb/d 
June 3 to June 28 172170 7. 2 65430 2. 6 t.539)O - 50310 
July 1 to July 26 1)1950 6. ) 60910 2. 7 ;tl0670 -44770 
July 29 to Aug . 30 70960 5. 3 )0890 2. 3 . 161)0 -83630 
Sept . 2 to Sept . 13 93080 6 . 2 40490 2. 7 f 3740 -81730 
Season Average 117160 6. 2 49390 2. 6 112350 -64120 
RUMFORD (VB) 
1974- 4 days below FIVE ppm 38 days below SIX ppm 
tt n1973 27" w. " " 59 ft 
" tt n1972 14 " 76 " "" " " tt tt1971 54 " " " 75 "" " tt1970 42 " 70" " " " " " 
tt n1969 5 " " 40 "" " " 
The data presented in the above three tables provide a basis 
for determining the water quality of the Androscoggin river as 
it entered the Rumford area . During the 1974 season the loweeu 
recorded dissolved oxygen was 4. 7 ppm; only four tests were 
below FIVE ppm, and thirty-eight were above SIX ppm. The average 
B.O. D. 5 at Gorham was g. 7 ppm , 11)510 lbs/day (1973 , 9. 7 ppm 
140250 lbs/day); at Rumford 2. 6 ppm 49390 lbs/day (1973, 3. 2 ppm 
797501bs/day) . Dissolved oxygen at Gorham averaged 7.6 ppm 
1S 
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pH Dissolved Oxygen 
ppm 1bs/day 

















23 9.5 6.7 9.7 4.1 





15 . 0 











17 7338 16 . 5 6. 6 7. 6 303688 2.8 107037 
24­ 3870 17 . 6 6.7 7.1 149994 2. 7 55464 







18 . 8 
20 . 0 
















22 2590 20 . 2 6. 6 5. 8 80552 2. 4 33866 
Average 3850 20 . 0 6. 7 6. 3 131950 2. 7 60910 
July 29 









20 . 0 
21 . 7 
21 . 6 


























Average 2484 21 .1 6. 6 5. 3 70960 2. ) 30g<)O 













2. ) 50822 3015El 
Sept . 2- 13 
Average 2765 17.9 6. 6 6 . 2 93080 2.7 40490 
Sea30n 
Average 3374 19 . 3 6.7 6. 2 117160 2. 6 49390 
Sept . 
16... 20 2342 16 . 3 6. 7 6. 4 80970 2. 4 )OEl66 
Sept . 26 2)40 12. 1 6. 8 7. 9 99620 2. 6 32790 
Oct . ) 9.. 2 6. 7 8. 7 2. 5 
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(104810 1bs/day) at Rumford 6 . 2 ppm (117160 1bs/day) . T.he com­
data 
para_le/for 1973 were 7 . 2 ppm (132320 1bs/day) and 5.7 ppm 
(157720 1bs/day) respectively. 
This 1974 season the reduotion of 64120 1bs/day of B~O.D . 5 
was accompanied by an average increase of 12350 1be/day of 
dissolved oxygen. However, during the August period a B. O.D . 5 
loss of 63630 lbe/day and a net loss of 16130 lbs/day of 
dissolved oxygen were recorded . 
The highest weekly average biochemical oxygen demand 5 
recorded at Virginia Bridge during the 1974 season was 3.7 ppm 
and the lowest was 2. 1 ppm; the average 2. 6 ppm. 
Loss of biochemical oxygen demand and kl rates for the 
upstream stretches are listed below. 
July 29 - August 30 
Stretch B.O. D.5 Loss per stretch kl 
lbe/day ~ of total loss Actual ~ (bas 10) 







29 . 6 
21 . 3 
33 .7 
36 .6 
0 . 54 
0 .14 
Total 836)0 100.0 
Gorham ~ Rumford(VB)83630 73 .0 0 . 25 
RUMFORD, MA INE Sampling stations in this area are 
!.!:Y.. 
Virginia Bridge , Mile 87 . 8 , Dixfield 
(Swants Pit), Mile 78 . 5. Canton Point Bridge , Mile 71 .7, and 
Riley Dam, Mile 66.6 . Oxford Paper Company's mills are located 
at Mile 87..86 .. 
20 

5. VIRGINIA BRIDGE. The Rumford area begins at this . 
location and extends 21 . 2 miles down­
stream to Riley Dam. The statistics for the Virginia Bridge 
station are recorded on adjaoent pages in this Report . Th 
season's average dissolved oxygen was 6 . 2 ppm and the biochemical 
oxygen d mand; 2. 6 ppm; 1973 figures are 5. 7 ppm and ) . 2 ppm 
respectively. 
River water passing Mile 87- 86 receives wastes from Oxford 
Paper Company' s mills , then local domestic wastes and good 
quality water from the Swift river. 
6 . DIXFIELD River water sampled at this station 1$ (mlS fSt!) • 
not always representativ of the stream. 
For this reason calculations of Oxford Paper Company's biochemical 
oxygen demand; pollution load are based on data obtained from 
Canton Point.water samples . 
DmIELD (S. P. ) 
Period Dissolved Oxygen B.O.D. ; Rumrord ~Dixrield 
lbs/day ppm Ibs/day ppm D.O..n,'d Q D.lb/ d 
June 3 to June 28 2246go g. O 133120 ; . 2 1;2510 167690 

July 1 to July 26 159710 7 . 0 98410 4. 5 /-.27760 ~37500 

July 29 to Aug . 30 77870 5. 5 69020 4. 9 f. 6910 ~38l30 

Sept . 2 to Sept . 13 113860 7. 0 77540 4. 9 !-20780 f 370;0 

Season Average 143640 6.8 95090 4. 9 126480 f45700 
The highest we k average bioch mical oxygen demand5 reported 
was 5. 7 ppm, 128780 lbs/day and the lowest 4. 1 ppm 767~9 lbs/day; 
the dissolved oxygen extremes were 6. 9 ppm and 5. 3 ppm respectively. 
Exoluding the June period, increases in the biochemical oxygen 
21 
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16 . 3 





















Average 4982 16 . 7 7.0 8. 0 224680 5. 2 133120 












































21 . 0 
20 . 2 
20.9 
























Average 2607 20 . 3 6. 9 5. 5 77870 4.9 69020 
















Sept . 2-13 
Average 2971 17 . 5 6 . ~ 7.0 11)860 4. 9 77540 
Season 
Average 3686 H1 . 8 6. 9 6. 8 143640 4. 9 95090 
Sept . 
16- 20 2413 1' . 7 7.0 6. 4 83925 ; .0 6641B 
Sept . 26 11. 9 6.9 8. 2 4.9 
Oct . ) 9. 7 6.8 8. 9 5. 9 
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demand were relatively stable for the remainder of the season . 

July 29 ~ August )0 
Location Dissolved Oxygen
1bs/day ppm 



















20 . ) 
Change ,I 6910 /aQ. 2 ;. 38130 1-2.6 .;. 12) .. 0.8 
From Dixfield to Canton Point the season average decrease 
of dissolved oxygen was 190 lbs . per mile per day, for the 
relatively stable August period t the decrease was 570 lbs . per 
mile per day . 
7, CANTON POINT Canton sampling station 1s located about 
DRI12d1• fifteen miles downstream trom Oxford 
Paper Company ts mills . 
Analytical teste indicate that during the period , July 29 
to August 30, river water flowing the 6.8 miles from Swan ' s Pit 
to Canton lost )a60 lbs . per day dissolved oxygen and 2260 Ibs . 
per day of biochemical oxygen demand5 . These losses are much 
larger than those reported for 1973; dissolved oxygen 100 Ibs/ d 
and biochemical oxygen demand5 1260 lbs/d. The data for the 
season and the August period are summarized in two tables: 
2) 

CANTON POINT BRIDGE 

Period Dissolved Oxygen B. O. D. , Rum . (VB} ....}. Cant . P 
Ibs/day ppm Ibs/day ppm D. O.l.b/d B,nD.lb/d 
June 3 to June 28 2)0220 7.6 140710 5.1 1-.58050 /-.75280 
July 1 to July 26 154840 6. 6 95650 4. 3 122890 ~)4740July 29 to Aug . 30 73990 5.1 66760 4. 7 f. 3030 35870 
Sept . 2 to Sept . l) 112580 6.6 77660 4.7 f19500 /-37170 
Season Average 142)60 6. 4 95640 4.7 ,l25200 ,l46250 
July 29 - August 30 

Location Disso7ved Oxygen B. O. D. S Flow Temg . 
Ibs day ppm lbs/day ppm av. cfs av. o 
Dixfield (SP) 77870 5. 5 69020 4.9 2607 20 . 3 
Canton Pt . Br .. 73990 5.1 66760 4.7 2670 20 .6 
Change .. 3880 . 0. 4 .. 2260 - 0 . 2 ,l 63 .J. 0. 3 
24­
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Canton Point Bridge 
Weekly Average 
1974­
Week Flow Temp. pH Dissolved Oxygen B.O. D. 5 
Beginning ers °c ppm lbs/day ppm 1bs/day 
May 2 5. 4 6. 6 12 . 5 2. 4 
9 5. 9 6. a 12 . 7 3. 3 
16 10. 4 6.7 11. 0 
23 10. 0 7. 3 10. 2 i -.8 I. 
May 27 13208 9.0 7.0 11 . 5 828060 4. 2 302524 
June 3 4696 14. 7 7. 3 8. 3 216899 5. 6 142049 
10 3137 18. 4 7.0 6.1 103192 5. 3 89872 
17 9035 16. 4 6. 9 8. 6 4.25915 4. 3 209141 
24 4402 17.7 6.9 7. 3 174888 5. 1 121780 
Average , 5317 16 , 8 7. 0 7. 6 230220 5.1 140710 
July 1 4263 18. 7 7. 0 7. 2 166772 3. 6 80812 
8 6167 20 . 2 6.8 7. 2 243415 5. 2 176676 
15 3638 21 . 0 6. 8 6. 2 122359 3. 8 75705 
22 2835 19.8 6.9 5.7 66818 4. 5 49416 
Average 4225 19. 9 6. 9 6. 6 154840 4. 3 95650 
July 29 2716 19. 6 7.0 5. 7 83878 5.0 72779 
Aug. 5 2754 21 . 2 7.0 4. 9 7196) 4. 6 67664 
12 2362 20 . 6 6, 8 4.9 62782 4. 8 60668 
19 2799 21 . 1 6. 8 5.0 76385 4. 3 6~50526 2720 20 . 3 6. 9 5.1 74951 4.6 6 187 
Average 2670 20. 6 6. 9 5.1 73990 4. 7 66760 
Sept . 2 3525 17.1 6.9 7. 2 139467 4.1 8029i 9 2627 U! . O 6.8 6. 0 85700 5. 3 7502 
Sept . 2-1)









16- 20 2449 16. 0 7. 0 6. 3 83315 5.0 66418 

Sept . 26 12 . 2 7.0 8.1 4.3 

Oct . 3 9. 7 6. 9 8. 7 5. 3 
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OXFORD PAPER COMPANY 
Pollution Loads 1974 
July 29- Aug . 30 June 3- Sept . 13 
Upstream B.O.D. S at Mill 30000 Ibs/day 4g500 Ibs/day
.. ..Domestic \;astes 2000 2000" " Oxford Paper Company 
.. ..Pollution Estm. 67310 72140 
Total Load 99730 " .. 122640 .. " "" 
.. ..Canton Point total B. O. D. S 66760 95640 "" Mill area to Canton Point 
.. ..Loss Estm. 32550 27000
.." .." ..Total 99310 122640 " 
Less ~30000f2000) 32000 .. " ­Less 4g50012000) 70S-Cb 
Oxford Paper Co . Mill Pollution -67310 .. 72140 .." " 
Oxford Paper Company 
..Pollution Load Estimate 67300 " 72100 " " 
27 

From Virginia Bridge to Canton Point Bridge the measured 
inorease of biochemical oxygen demand duri ng the August five 
week period was 35870 lbs/day; for the season the inoreas 
averaged 46250 1bs/day. 
The dissolved oxygen data indicate an inorease of )0)0 lbs/ 
day during August and 25200 1bs/ day for the summer season . 
However , between Virginia Bridge and Dixfield , Swan ts Pit , an 
increase of dissolved oxygen was recorded (6910 Ibs/day) hence 
the aeration and Swift river dissolved oxygen must have increased 
the available oxygen in the mill area by a much larger amount 
than appears in the recorded data . The unknown difference may 
be due to microbial aotivity in the area . 
River water passing this sampling 
station contains the residual pollution 
loads from Berlin, New Hampshire and Rumford are s . During the 
testing season river water was diverted through the old wood pulp 
mill to facilitate repair of a portion of the structure of the 
dam. Aeration on some days was below 50~ normal , '(cf •Pump House 
data) • 
Water quality data at Riley Dam station are summarized in 
the following tables : 
RILEY DAM 
Period Dissolved Oxyg n B. 0 . D. 5 Canton ~ Riley
Ibs/day ppm Ibs/day ppm D.O.lb/d B.O.D.ll;1d 
June 3 to June 2a 
July 1 to July 26 
July 29 to Aug . )0














2. 2 ) . 1 









Season Average 1)3770 5. 7 57050 2.a 
- a590 ...38590 
a6 












pH Dissolved Oxygen 
ppm 1bs/day 

















23 10.2 7. 2 9. 9 5. 0 
May 27 13369 9. 4 6. 8 10.7 722450 2. 7 179778 
June 3 4837 15 . 2 7. 3 8. 0 217591 2. 7 70205 
10 3201 19. 7 7.0 6. 0 102728 2. 8 47977 
17 9232 16 . 7 6. 8 8.1 411592 2. 5 125673 
24 4464 18 . 2 6. 9 6.. 4 155593 2. 6 61869 





19 . 3 
20 . 4 
7. 1 




286} 22.1 21 . 3 6. 8 6. 7 5. 4 4. 9 108235 76593 2. 1 2. 7 42535 42680 
Average 4269 20 .8 6. 9 5.9 144820 2. 2 50290 
July 29 









20 . 7 
22 . 8 
22 . 4 
22 . 4 

























Average 2691 21 . 9 6. 9 4. 4 64520 3. 1 45620 
















Sept . 2- 13 
Average 3112 17. 8 6. 9 6. 1 108560 3. 4 60370 
Season 
Average 3899 19 . 9 6. 9 5. 7 133770 2. 8 57050 
Sept . 
16- 20 2461 16 . 8 6. 9 5. 3 69912 3. 8 50803 
Sept . 26 12. 8 6. 9 7. 4 3. 2 
Oct . 3 10 . 0 6. 9 8.1 4. 3 
29 
July 29 - August 30 

Location Dissolved Oxygen B. 0 . D. 5 Flow Temp . 




99730 -- 24a4 21 .1 
Riley 	Dam. 64520 45620 3. 1 2691 21 . 9 
Change ..54110 
River water arriving at the Dam had a dissolved oxygen con­
centration above five ppm during June , September and most ot 
July but ranged between five ppm and 3. 5 ppm during August . 
Biochemical oxygen demand for the season averaged 57050 Ibs/ day , 
for the August period , 45620 lbs/day . 
RILEY DAM 
Dissolved Oxygen 
Year above 5. 0 ppm below 4 . 0 ppm Lowest ppm 
1974- 47 days 4. days 	 3. 5 ,.197) 20 " 27 	 2. 2 1972 37 " 13 " 	 3. 4­1971 sa " .... 	 -­
JAY . MA;:mE J area 	 This area extends from the downstream 
base of Riley Dam , Mile 66 .6 , to the 
sampling station at Livermore Falls , Mile 60 . 6. a river distance 
of 5. g miles . Samples are taken at the Pump House . Jay , 
Chisholm, and Livermore Falls . Biochemical oxygen demands are 
not determined on water entering the Pump House . The Ohisholm 
station is located at a point where the water enters the mill . 
Livermore Falls samples are obtained at the old mill which has 
been~erted into a power house . The renovated Jay power house 
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went on stream Labor Day, September two. using 1650 crs . 
9: PUMP HOUSE. 	 Normally the entire flow of the river 
passes over Riley Dam but this year , 
during most of the testing season, diversion of the water through 
the old mill substantially reduced the absorption of atmospheric 
oxygen . Average aeration for the period July 29 to August 30 , 
was 16550 Ibs of oxygen per day compared to 4lg10 Ibs/day the 
same period in 1973; 1974 averaged flow 2691 cfs , average 
temperature 2l . 90 C; 1973 average flow 2721 ers, average tempera­
ture 22 . goe . 
Following the procedure of previous years the season was 
divided into two periods, one of eight weeks , June three to July 
twenty- six, the other seven weeks , July twenty- nine to September 
thirteen. The data for the week~' of September sixteen through 
twenty are not included in the summary. 
The reduction of aeration was very noticeable during the 
period July 29-September 13 when the average increase of dis­
solved oxygen was only 16790 Ibs/day . For the same period in 
1973 , the increase was reported as 40240 1bs/day; the flow was 
160 ers lower and water temperature about one degree centigrade 
higher than in 1974. 
Mr . T. E. Linder furnished the following information . 
1 . 	 Riley Mill gates partially opened July four 
2 . 	 Gates wide-open July fifteen when flash-boards installa­
tion was completed . 
3. 	 Flash- boards removed and mill gates closed September
eleven. 
4 . 	 Jay dam powerhouse was flooded December twenty-seven 1969 , 












ppm aV . 1bs/d 
RILEY DAM 
ppm av . 1bs/d 
Riley ~ P House 


































i705** 7. 3 
199 7.i 3695 6. 

















Average 4269 7 . 0 169510 5. 9 144820 24690 
July 29 




















19 2828 5. 5 94710 4. . 4 68186 16530 
26 2739 5.1 76040 4. 4 65058 10990 
Average 2691 5. 6 81070 4. 4 64520 16550 














Sept . 2 ..13 
Average 3112 7. 1 125960 6.1 108560 17400 
Season 
Average 3g<)9 6.9 157040 5.7 133770 23270 
*Three day week 














pH Dissolved Oxygen 








































3695 22 . 6 









83 . 3 
81 . 4 










Aver . 4269 21 . 0 6. 8 7. 0 77 . 1 169510 24690 
July
29 









20 . 6 
·22 . 9 
22 . 5 












68 . 0 



















16 . 9 





77 . 5 





Sept . 2-13 
Aver . 3112 17. 9 6. 9 7.1 73 . 4­ 125960 17400 
July 29­
Sept . 13 
Aver. 2811 20 . 8 6. 8 6. 0 66 . 3 93900 16790 
Season 
Aver 3899 20 . 0 6. 8 6. 9 74 . 9 157040 23270 
Sept. 
16- 20 2461 16 . 6 6 . 9 7. 5 75 . S 99460 29550 
*Three day week 
**Dlversion at Dam , July·four to September eleven . 
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AERATION AT RILEY D~1 1974 
D.O. pp
June 3 to July 26 (g weeks) 1bs/day averag 
Pump House 212300 7 . 8 
Riley Dam 1a3350 6. 5 
D.O. gain (aver. ) 28950 1 .3 
Percent gain 15.g
Flow average ors 4851 
July 29 to September 13 (7 weeks) 
Pump House 93900 6 . 0 
Riley Dam 77100 4 ~ 9 
D.O. gain (aver . ) 16800 1.1 
Percent gain 21 . 8 
Flow average crs 2all 
June 3 to September 14 (15 weeks)
Pump House* 157040 6.9 
Riley Dam* 133770 5. 7 
D.O. gain (aver.) 23270 
Percent gain 17 . 4 
*Average daily flow for the season , ors 3899 
PUMP HOUSE 
Aeration 










June ) to June 28 
July 1 to July 26 
July 29 to Aug . 30 























1 . 2 
1. 0 
Season average 157040 6.9 133770 5.7 23270 1. 2 
Aeration during the 197~ season was lower than that of the 
previous three years . 
PUMP HOUSE 
River Flo Temperature pH Dissolved Oxygen
cfs aver. 0C aver. aver . lbs/day ppm
aeration 
197~ 3g99 20 .0 6.8 23270 6. 9 
1973 5192 20 . 7 6. 6 1+0350 7.)
1972 35g~ U~ . 6 6,8 33250 7. 2 
1971 2468 21.0 6 . 7 26190 6, 2 
A study of the data for the four sampling stations down­
stream from Rumford reveals 1 that the concentration of dissolved 
oxygen passing the Pump House during the season was 13400 lbs/day 
higher than that at Dixfield, for the August period the increase 
was )200 lbs/day. The average loss of biochemical oxygen demand5 
for the fifteen week season was 38000 lbs . per day , for the 
August period the decrease averaged 23400 lbs/day. 
DISSOLVED OXYGER 
Location June ) - Sept . 1) July 29-Aug . 30 
Dixfield S. p. 14)6iO avo lbs/day 77870 avo lbs/day
tt tt ttCanton Point 1423 0 7)990 tt tt tt 
tt n tt ItRiley Dam 133770 tt 64520 " Pump House 157040 " 81070 " "" " " 
10. JAY, MAINE. Samples obtained at this station Way 
Dam, North end), about 1300 feet down­
stream from the Androscoggin Mill, frequently have yielded results 
that cannot be representative ot the river and this year is no 
exception. The recent installation of the outfall diffusor , 
which lants at a small angle toward downstream, apparently has 
accentuated the problem by keeping the mill effluent on the south 
side of the river . During the August period the biochemical 
oxygen demandS load at the Jay station averaged 3270 lbs/ day 
lower than that at Riley! the analyses appear to indicate that 
very little . if any, of the Androscoggin mill effluent arr1v d 
at the Jay sampling location . A study should be made to deter­
mine the best location for sampling in this area . Abandoning the 
Jay station should be considered , as it is very doubtful that 
complete mixing of the effluent with the river water 1s possible 
in such a short distance between the outfall and a near-by 
sampling point. 
JAY 
Period Dissolved Oxyg n B.O. D. 5 Riley ~ J8lc 
Ibs/ day ppm lbs/ day ppm n.O.lh/d B.QIll b d 
June 3 to June 28 261140 8.4 771AO 2.6 1.39260 f.. 750 
July 1 to July 26 169200 6 . 6 51490 2. 2 f 24)60 /-1200 
July 29 to Aug. 30 66060 4. 6 ~2350 2. 9 1-.3560 - )270 ~ept . 2 to Sept . l) 113490 6. 2 2410 3. 5 1'49)0 f 2040 
Season Average 152580 6 . 4 56750 2. 7 f lgS10 - 300 
July 29 ~ August 30 
Location Dissolved Oxygen B. 0 .D. 5 Flow Temg .Ibs/day ppm Ibs/day ppm av . crs av .o 
Riley 64520 4. 4 45620 3. 1 2691 21 . 9 
Jay 66060 4 . 6 42350 2. 9 2696 21 . 8 
Change ';')560 /-0 . 2 - )270 -0 . 2 f 5 - 0 . 1 
During the 1974 test season the concentration of dissolved 
oxygen . at Jay station, was very much larger than the five day 
3S 






Week Flow Temp . pH Dissolved Qxygen B.O . D. 5 
Beginning era °c ppm 1bs/day ppm 1bs/day 
May 27 13551 9. 3 7.0 11. 3 768648 3.0 207512 
June 3 4996 15 . 7 7. 3 9.0 249012 2. 3 61632 
10 3274 19.9 7.0 7.6 134068 2. 6 46318 
17 9454 16. 6 6. 8 8.9 459628 2. 5 131566 
24 4534 18. 7 7.0 l! . 2 201854 2 .• 8 69171 
Average 5564 17. 7 7.0 8. 4 261140 2. 6 77180 
July 1 4382 19. 5 7.0 7.7 198767 2.1 51202 g 6234 20 .8 7.1 7. 7 262164 2. 2 76702 
15 3760 22 . 3 6.7 6. 2 127340 2. 2 45146 
22 2896 21 . 3 6. 7 5. 6 88520 2.1 32922 
Average 4318 21 .0 6.9 6. 8 169200 2. 2 51490 
July 29 2767 20 .6 6. 8 5.0 75292 2.7 41145 
Aug. 5 2813 22 .7 6.8 4. 3 65131 2. 8 43100 
12 2379 22 . 4 6.6 4.6 58573 2.7 34120 
19 2861 22 . 5 6. 8 4.6 71232 2.8 43176 
26 2761 21 .0 6. 8 4.7 70156 3. 4 50212 
Average 2696 21 . 8 6.8 4.6 68080 2.9 42350 
Sept . 2 3629 16.9 7.0 7.0 149121 3.1 68646 
9 2676 H~ . 4 6.8 5. 4 77864 3.9 56170 
Sept . 2-13 
Aterage 3152 17 . 7 6.9 6. 2 113490 3. 5 62410 
Season 
Average 3954 19.9 6. 9 6. 4 152580 2. 7 56750 




biochemioa1 oxygen demands . This eom~ very favorably not 
only with the 1973 nine weeks of deficit at this location , but 
also with the previous five years . 
1974 season o weeks D.O. deficit 
It It197) It 9 tt 
tt It tt It1972 7 
tt It It It1971 6 
It g It1970 " " 1969 1 week" " " 

The number of days when available oxygen was below five ppm 
is larger than that reported in 1973 . due in part , to the lower 
.aeration at Riley dam during August and the location of the 
diversion through old mill wheels . The flow would be faster and 
the d~ssolved oxygen higher along the South side than on the North 





1974- )8 days ABOVE SIX p~m 20 days BELOW FIVE ppm 

1973 47" " tt 5 ft tI " It 

It tt tt ..1972 62 1" " " " 
tt1971 29 " .. It 12" " " " It tt tt tt1970 42 16
" It " .. " " It tt1969 74 2" " " " 
11 . CHISHOLM (OTIS) . River water is sampled as it enters the 
mill; the pollution load here originated 
upstream. Chisholm and Riley dam data are used to estimate the 
magnitude of the bioohemical oxygen demand of wastes discharged 
from the Androscoggin mill at Jay. Water sampled here may be 
repre entati~e of the river but the analyses for Livermore Falls 
station appear to yield high results for Otis Mill pollution . 
( 
-- ( ( 
" 
...-/' 
II. -. '. . . __ .. 
l BIOCIlEl'~ ICAL OXYG~N DEI~AND 
: 5 day - 200 C ppm
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Period Dissolved Oxygen B.O. D. S 
lbs/day ppm Ibs/day ppm 
Jay -4 Otis 
D. 0 ~qld B.o.n.lb/d 
June 3 to June 28 
July 1 to July 26 
July 29 to Aug . 30 






















I-. 6610 ~ 3300 
Season Average 156580 6.7 66050 3.1 f 4000 f 9300 
The increase of dissolved ocygen between Jay and Chisholm 
is due , in part , to aeration at the Jay dam. Jay powerhouse at 
the dam was damaged by flood water on December twenty- seven 1969, 
and only recently , September two 1974, has been repaired and 
placed in operation . 
Aeration at Jay dam probably will be much smaller than that 
of the past five years . 
July 29 - August )0 
Location Dissolved Oxygen
lbe/day ppm 
B. Q. D. 5 
lbs/day ppm 
Flow 















21 . 8 
22 . 3 
Percent increase f 17 .6 f 15 .6 
July 29 - August 30 
Location Dissolved Oxygen B. 0.D. 5 Flow Temg . 
lbs/day ppm lbe/day ppm av . cfs av . o 
Rile~ Dam 64520 4. 4 45620 ).1 2691 21 .9 
Chis olm 	 (into) 80080 5. 4 48960 3. 3 2720 22 . 3 
Change ,(15560 t l •O .;. 3340 f O. 2 ,L 29 t 0.4 
40 
DISSOLVED OXYGEN - BIOCHEMICAL OXYGEN DEMAND 
Chi holm (into Otis) 
Weekly AVerage 
1974 
Week Flow Temp . pH Dissolved Oxygen B.O.D.S 
Beginning cis °C ppm 1bs/day ppm 1bs/day 
May 27 13584 10.1 6, 6 10. 9 7458g8 3.0 20011) 
June 3 5024 16. 2 6. 7 9. 2 253567 3.1 84906 
10 3287 20.3 6. 7 7. 3 129683 2.6 45789 
17 9494- 17. 8 6.6 8.9 4.58692 3.3 177102 
24- 4546 19. 2 6.6 7.8 193095 3.0 72698 
Average 5587 18. 4 6. 7 g. ) 258760 3.0 95120 
July 1 4393 20.0 6.6 7.7 19839; 2.7 65662 8 6241 22 .0 6.6 7. 7 26216 2.) 81317 
15 3772 22 .9 6.6 6. 8 139198 2.1 43037 
22 2901 21 . 2 6.6 6. 2 96594- 2.8 44059 
Average 4326 21 . 5 6.6 7.1 170090 2. 5 58520 
July 29 2772 20.8 6.7 5.9 87699 4.0 60521 
Aug. 5 2818 23.1 6. 5 5.7 87224 2.5 38335 
12 2381 23 . 2 6.6 4. 2 53855 ).5 ti48219 2867 22 . 5 6.6 5.8 90287 3.0 4 444­
26 2765 22 .0 6.6 5.5 81311 ).7 55021 
Average 2720 22 . 3 6.6 5. 4 BOOge 3.3 48960 
Sept . 2 )639 17. 8 6.6 7. 3 156136 3.4 72208 
9 2681 18.7 6.6 5. 3 76753 4.1 59205 
.Sept.2-I3
Average )160 18.) 6,6 6. 3 116440 3. a 65710 
Season 
Averae;e 3971 20. 5 6 ,6 6.7 156580 3.1 66050 
Sept.16- 2478 17.7 6.6 ;.9 79462 4.4 58843 
2G 
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12 . LIVERMORE FALLS. Analytioal and test data obtained from 
this station are assumed to be represen­
tative of the river water. The extent , if any , that this assump­
tion may be modified by a study of the diffusor effect at the 
Androsooggin mill is at present unknown. 
LIVERMORE FALLS 
Period Dissolved Oxygen B.O.D.S Otis ~ Liv.F. 
lbs/day ppm lbs/day ppm D.O. lb/ d B.OAlbA 
June 3 to June 28 269960 8 . 8 97250 3. 3 f.11200 .f.. 2130 
July 1 to July 26 190190 7. 9 70680 3.1 f.201OO f.12160 
July 29 to Aug . 30 107230 7 . 3 55900 3.g f.27150 f. 6940 
Sept . 2 to Sept . 1) 145820 8.1 77600 4. 5 129380 111890 
Season Average 177890 8.0 7)760 3. 6 ,t2l3l0 ,t 7710 
Comparison of the 1974 data with that recorded in 1973 is 
of interest . 
LIVERMORE FALLS 
August Period 
B.Q .D. 5 lbs/day D.O. lbs/day 
1973 144370 94580 
1974 ;5900 1072)0 
Change 
- 88470 .;. 12650 
The dissolved oxygen increase would have been much larger 
if the aeration at Riley dam had been at the normal rate . 
July 29 - August 30 
Looation Dissolved Oxygen B. 0 . D. 5 


















22 . 5 
Change';' 27150 ';'1. 9 ,t 6940 ';' 0. 5 .;. 0 . 2 
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pH Dissolved Oxygen 
ppm 1bs/day 
B. O. D. S 
ppm 1bs/day 








16 . 2 
20 . 3 
1#J . O 


























20 . 0 











15 3772 23 . 2 6. 6 7. 6 155090 2. 7 54760 
22 2901 21 . 6 6. 7 7. 7 119870 ) . 8 59730 
Average 4326. 21 . 8 6. 7 7. 9 190190 3. 1 70680 
July 29 







20 . 8 
23 . 1 
2) . 2 





















26 276; 22 . 0 6. 6 7. 6 112950 4. 1 61480 
Average 2720 22 . 5 6. 6 7. ) 1072)0 3. 8 55900 




ll~ . g 











Sept . 2- 13 
Average 3160 18. 7 6. 6 8. 1 145820 4. 5 77600 
Season 
Average 3971 20 . 7 6. 7 8. 0 177890 3. 6 73760 
Sept . 
16­ 20 2478 1S . 0 6. 7 7. 9 106000 4. 5 59550 
Analytioal and test data for the Pump House and Livermore 
Falls are not ' computerized ', however , they are tabulated with 
calculations on pages placed at the end of Part One of this 
report . 
The recorded loss of bioohemical oxygen demand5 during the 
August period in the stretch between Livermore Falls and North 
Turner Bridge was 11390 lbs/day; kl rate 0 . 15 . For August 1973 
the biochemical oxygen demandS decrease was 69920 lbs/day and 
the k1 rate 0 . 46. 
July 29 - August 30 
Location Disso~ved Oxygen B. O. D. ' Flow Temp . 
lbs/day ppm lbs/day ppm av. cfs av . OC 
Liv. Fal18* 107230 7. 3 55900 3. 8 2720 22 . 5 
No . Turner Br. . 88510 5. 8 44510 2. 9 2797 21 . 8 
Change - 18720 - 1 . 5 - 11390 - 0 . 9 f 77 - 0 . 7 
loss ~ 20 . 4 kl 0.15 
*F1ve day week 
NORTH TURNER BRIDGE 
Period* Dissolved Oxygen B.0 . D. 5 L. F. ~ N.T.B. 
1bs/day ppm 1bs/day ppm D.o.nvd aO.D.ll{d 
June 3 to June 2a 268410 8 . 0 88000 2.6 - 1550 - 9250 
July 1 to July 26 168480 6.8 63150 2. 6 -21710 • 7530 
July 29 to Aug . 30 88;10 5.8 44510 2. 9 . 18720 - 11390 
Sept. 2 to Sept . l) 132140 7 . 4 43540 2. 4 -13680 -34060 
Season Average 163630 6 . 9 60950 2. 8 -14260 . 12810 
.Five days each week 
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Week Flow Temp . pH Dissolved Oxygen B.O.D. 5 

Beginning ere °c ppm 1bs/day ppm Ibs/day 
May 2 6. 2 6. 7 12. ) 2. 3 
9 6. 8 6.9 12.2 ) . 6 
16 10. 6 6.8 10.6 4. 4 
2) 11.0 7. 0 10.0 5.0 
May 27 14159 9. 7 7 . 0 10.7 689261 4. 8 )09204 
June 3 5526 17. 2 6 . 9 8.6 263147 2. 6 77615 
10 3517 20 . 2 6 .9 7.1 134206 2. 2 i1S7917 lO19i 17. 3 6 .8 8.6 4f!0325 2.9 1 ~4-4324 476 18.9 6 .8 7. 6 195943 2. 6 6 060 
Average 6000 18. 4 6 . 9 8.0 268410 2. 6 88000 
July ·1 4593 19,7 6. 9 7. 3 180787 2.5 60367 g 6354 21 .0 6. 8 7. 4- 254101 2.6 95140 . 
15 3978 22 . 3 6. 8 6. 5 14-108g 2.4 50111 
22 3003 21 . 4- 6. 8 6 .0 97934 2. 9 46986 
Average ~82 21 . 1 6. 8 6. 8 168480 2.6 63150 
July 29 2858 20 .6 6.9 6.0 92277 3. 1 47326 
Aug . 5 2916 22.9 6. 9 5. 5 86667 3. 4- 53441 
12 2410 22 . 2 6.8 5. 4 70601 2.8 36199 
19 2972 22 . 3 6.7 6.0 95896 2.8 45121 
26 2832 21 . 2 6 .8 6 .3 97124 2.6 40470 
Average 2797 21 . 8 6. 8 5. 8 g8510 2. 9 44510 
Sept . 2 3814 18 .1 6 . 9 7.7 160~O9 2. 4 51894 
9 2763 19. 4 6.8 7.0 103 66 2.4 35194 
Sept . 2-1)
Average )288 18.8 6 . 9 7. 4 132140 2. 4 4-3540 
Season 





16- 20 2522 17. 9 6 . 9 6. 9 93964 2.6 35379 

International Paper Company
Pollution Load to the River 1924. 
The installation and operation of the Secondary Treatment 
process at the Androscoggin mill , Jay, has profoundly changed 
the quality of the river water in that area and downstream sectors 
of the Androscoggin river. Although secodary treatment was 
begun June seven, full scale addition of nutrients was not 
possible until July seven . For this and start-up problems the 
season calculations do not indicate the attainable efficiency of 
the waste treatment process . However , the estimates for the 
July 29-August 30 period are believed to be a better indioation 
of the progress made to meet the requirements of the State and 
Federal Authorities . 
Note: The July 29- August 30 estimates of biochemical oxygen
demandS discharged to the river are based on the follow­
ing measurements and assumptions : 
1 . 	 Riley to Jay measured loss of )270 lbs!day biochemical 
oxygen demand5 indicates a near zero increment from 
the Androscoggin mill . 
2. 	 The measured increase of 6610 lbs!day biochemical oxygen
demand5 in the Jay. Chisholm stretch probably is repre­
sentative of the river. 
3. 	Th Jay to Chisholm reduction of biochemical oxygen
demand5 1s assumed to be about ten percent of the 
Chisholm total biochemical oxygen demand5 . 
4. 	Data and calculations for Otis mill pollution to the 
river appear to indicate that samples taken at 
Livermore Falls may not be representative . 
INTERNATIONAL PAPER COMP ANY 
ANDROSCOGGIN MILL 
July 29...Aug . 30 June :; - Sept . l) 
Upstream B.0. D. 5 in Mill area (Jay) 42350 lbld 56750 lbld 
Andro . Mill Pollution Estm. 11510 " 16570 " 
Total Load 53a60 73320 ttft 
Chisholm (into) B.0.D.5 M~960 66050 " ft 
Loss Estimate Mill to Chisholm 4900 " 7270 " 
Total 53860 73320 " ft 
Less 42350 42350 " 
­Less 56750 56750 " 
ndroscoggln Mill load 11510 " 16570 
OTIS MILL 
Chisholm (into) B. 0.D. 5 total 4lt960 1bld 66050 Ibid 
Livermore Falls B.0 . D. 5 total 55900 tt 73760 " 
Gain 6940 " 7710 " 
Loss Est . Chisholm to Livermore Falls 2a20 " 3670 " 
Total 9760 " 11380 " 
International Paper Company
Pollution Load to River 
Androscoggin Mill 11500 1bld 16600 1bld 
Otis Mill 9g00 " 11400 " 
Total 21300 " 2aOOO " 
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ANDROSCOGGIN RIVER 1974 

Company July 29 • Aug. 30 June 3 - Sept . 13 
B.0.D. 5 Percent B. 0.D. 5 Percent 
aV .1b/d of total aV. 1b/d of total 
Brown Company 117500 57 . 0 115100 53 . 5 
Oxford Paper Company 67)00 32 . 7 72100 33 . 5 
International Paper Co . 
AndrOsCOygin Mill . 11500 5. 6 16600 7. 7 
Otis Mil 9g00 4. 7 11400 5. ) 
Total 206100 215200 
BIOCHEMICAL OXYGEN DEMAND (Five day , 200 C) 
Average Daily Loads (lbs . ) 
Passing July 29... Aug . 30 June 3- Sept . 1) 
1 . Gorham 114520 113510 
2 . Rumford (VB) 30~90 49390 
3. Riley Dam 45620 57050 
4. Livermore Falls 55900 73760 
5. North Turner Bridge 44.510 60950 
into Androscoggin Pool 
GORHAM TO NORTH TURNER BRIDGE 
July 29 • August 30 
Temp . Flow 
k1(base 10) av . oC av. cfs 
1 . Gorham to Gil ad 0. 39 20 . 3 230g
2. Gilead to Bethel 0 . 51t. 20 . 5 2335 
3. Bethel to Rwn1'ord (VB) 0 . 14 21 .1 2484 
4. Gorham to Rumford (VB) 0 . 25 21 . 1 24t!4 
5. Rumford Mill to Riley Dam 0 . 24 21 . 9 2691 
6 . Canton Point to Riley Dam 0 . 31 21 . 9 2691 
7. Livermore Falls to I . Turner 0. 15 21 . g 2797 
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7. Canton Point 
8. Riley Dam 
9. Jay
10. Chisholm 
ll . Liver .Fa1ls 










*Five Day Week 

















































































1973 and 1974 
The adjacent pages , numbered 50 to 53 inclusive contain 
the 1973 and 197~ monthly averages for all sampling stations . 
Berlin , New Hampshire to North Turner , Maine . Tests were made 
five days each week and the results are averaged tor the period 
indicated on each page . 
Part Two of this report contains a simil ar comparison for 
1973 and 1974. for all stations , North Turner through the Pool 




Averages for June 4 - 29 , 1973 

Averages for June 3 • 28, 1974 
YEAR STATION FLOW 
ers 
TEMP. 
oC D.O. ppm 
D.O . 
1be/day 


















1973 OORHAM 3859 17. 6 8. 2 176210 8.1 158640 
1974 2724 17. 2 8.0 1H~240 8. 2 115740 
1973 
1974 









1973 BETHEL 4402 17 .8 7.6 186700 4.7 1m~330 


































































1973 JAY 6346 18 .0 8. 3 298190 4.3 141660 
1974 5564 17.7 8. 4 261140 2. 6 77180 
1973 
1974­



















NTS (5 day) 6823 6000 18. 5 18. 4 7.7 8.0 290560 268410 3.8 2.6 132240 aat)OO 
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ANDROSCOGGIN RIVER 
Averages for July 2 
Averages for July 1 
- 28 , 
- 27 , 
1973 
1974 
YEAR STATION FLOW T~~P. D.O . D. O. B.O.D. B.O . D. 
era °c ppm 1ba/day ppm 1bs/day 
1973 BERLIN 4287 20 .6 7. 7 181810 0.7 17340 





21 . 0 






































RUMFORD (VB) 7656 3650 












DIXFIELD (Sp) 6219 4099 
20 . 3 









1973 CAN'l'ON 8503 20 . 4 6.8 366280 5. 2 163750 













1973 PUMP 8602 21 . 4 7.7 412140 


















(OTIS) 8732 4326 
21 .4 



























NTB (5 day) 8720 4482 21 . 8 21 . 1 6. 7 6. 8 364700 166480 3. 2 2. 6 113050 63150 
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ANDROSCOGGIN RIVER 
Averages for July 30 - September 1, 1974 
Averages for July 29 - August 31 , 1974­
YEAR STATION FLOW TERP . D.O. D.O. B.O. D. B.O.D. 
ets 00 ppm Ibs/day ppm Ibs/day 
197; BERLIN 2026 21 . 4 7. 5 82g20 0. 5 5750 
1974 2220 21 .0 g. l 96740 0. 5 6600 
1973 GORHAM 2046 21. 7 6. 4 71180 11 . 4 126320 
1974 2237 20 . 2 7. 2 87090 9.7 114520 
1973 GILEAD 2153 21 . 8 5. 9 68630 7. 3 84090 
1974 2308 20 . 3 5. 8 72730 5.9 73490 
1973 BETHEL ·2169 22.0 5. 8 67900 5.0 59510 
1974 2335 20 . 5 6.0 75600 3.9 48700 
1973 RUMFORD 2354 22. 3 4. 5 57370 2.S 36000 
1974 2484 21 . 4 5. 3 70960 2. 3 30890 
1973 DIXFIELD 2572 21 . 5 It . S 67370 6. 3 87380 
1974 2607 20 . 3 5. 5 77870 4. 9 69020 
1973 CANTON 2782 21 .8 4.6 67270 5. 9 86120 
1974 POINT 2670 20 .6 5.1 73990 4.7 66760 
1973 RILEY 2721 22 . 8 3. 4 51010 3.7 55960 
1974 2691 21 . 9 4. 4 64520 3.1 45620 
1973 PUMP 2721 22 . t! 6. 3 92820 
1974 HOUSE 2691 21 .9 5.6 81070 
­
1973 JAY 276i 23 . 2 5. 5 82680 9. 3 142310 1974 269 21. 8 4.6 68080 2.9 42350 
1973 CHISHOLM 2771 23 . 4 6.0 90200 9. 5 153~01974- 2720 22 . 3 5. 4 SOOgO 3. 3 48 0 
1973 LIVERMOM 2771 23 . 8 6.6 994)0 10. 2 163670 
1974 FALLS 2720 22 . 5 7. 3 107230 3.8 55900 
1973 NTH 2907 23 . 3 85350 5.1 789404 ~ ~ 1974- (5 day) 2797 21 .8 88510 2.9 445105" 
53 
ANDROSCOGGIN RIVER 
Averages for September 3 







YEAR STATION FLOW 
ers 
T~P .OC D. O. ppm 
D. O. 
Ibs/day 
B. O. D. 
ppm 


























12 . 1 
































(V.B . ) 2252 2765 19. 3 17. 9 i·7.2 5674.0 93080 2.7 2. 7 33050 40490 
1973 
1974 





















19 . 6 
17.g i -I .1 537~1085 0 4. 7 3. 4 61620 60370 
1973 PUMP 2477 21 . 9 6. 9 90060 .. 











1)490 11 . 2 3. 5 li79g02410 
1973 
1974­

























1'l'B (5 day) 2592 32S8 20 . 1 18 . 8 3.. 4­7. 4 49370 132140 4. 2 2. 4 57090 43540 











12 . 2 
14. 2 








1'. 8 7. 4 
Aver. 15 . 5 7. 2 
10 20 . 7 7.0 
11 19 . 4 6. 8 
12 19 . 4· 7.0 
13 20 . 3 6. 9 
14 19.9 6. 9 
Week 
Aver. 19 . 9 6. 9 
17 18 .0 7.1 
18 14. 7 6. 8 
19 15 . 2 6. 5 
20 16 . 6 6. 7 
21 18. 3 6. 8 
Week 




20 . 3 
6. 8 
6.8 
26 19. 3 7.0 
27 17 . 3 6 4 9 
28 16 . 5 6.9 
Week 
Aver _ lS .6 6. 9 
Monthly
Aver . 17. 7 7.0 
PUMP HOUSE 




D.O. D"O . D. O. 
ppm ~ Sat . lbs/ d 
10 .9 96. 5 
11 .0 94.~ 
10. 2 94. 0 )g8987
9.1 87.5 24.4007 
8.8 g8.0 205102 
8. 2 86. 3 178916 
8.4 g8 .0 170058 
g.9 gg.8 237410 
7. 7 86.0 138130 
8.1 86.0 143166 
7.8 83.0 136485 
8. 2 89. 0 138793 
7.9 86. 0 128099 
7.9 86.0 136930 
8. 2 86 .0 371296 
9.6 94.0 684000 
9. 2 90 .0 482264 
9.1 94. 0 401911 
8.4 88 .0 298889 
8.9 90 .0 447670 
7. 7 84.0 164395 
7.6 83 .0 162260 
S.4 89 .0 198)07
8. 5 88 .0 2)7958
8.S 91.0 228615 
8. 2 87.0 198310 
g. 5 88. 0 255080 
Riley to P. H, 












































pH D.O . 
ppm 
D.O . 
~ Sat . 
D.O . 
Ibs/day 
Riley to p . R, 




















19.8 6. 9 7.8 84. 8 250013 15508 







20 . 3 
21 . 8 












77 . 0 













Aver. 20 . 7 6.8 7. 4 81 . 4 249660 20860 
15 
16 
22 . 3 













23 . 5 













22 . 6 6. 5 5. 5 63 . 0 96206 17313 
Aver. 22 . 6 6. 6 6. 6 72 . 8 133330 25100 






21 . 4 
21 . 0 






















Aver. 21 . 4 6. 7 6. 3 71 . 0 98000 21400 
Month . 
Aver . 21 . 0 6.8 7. 0 77.1 169510 24690 
June ) .. 
July 26 



































~ Sat . 
65.0 
65 . 0 










Riley to P. H. 











23 . 6 
-.­22 . 8 














69 . 0 


















22 . ) 
22 . 9 
2) . 3 . 








5·i 5. 6.0 
64. 0 
77.0 
62 . 0 











Aver. 22 . 5 6 . 7 5. 9 67 . 0 73670 19670 






21 . 6 
22 ,, 6 
23 . 3 
23 . 8 












68 . 0 
56.0 
56. ; 















21 . 0 
21 . 2 
21 . 4 




















Aver 21 . 0 6 . 8 5.1 57. 0 76040 10990 
July 29­
Aug. )0








ppm ~ Sat . lbs/day 





















70 . 2 
78 . 3 





58aa 266 4 
18532 
18290 








19 . 4 
18 .0 












69 . ; 63. 
75 . 7 
72.3 










Aver. 18 . 8 6. 8 6. 5 69 . 3 93060 17450 
July 29 
Sept .1)
Aver. 20 . 8 6. S 6. 0 66 . 2 93900 16790 
Season 






18 . 2 
16 . 4 






















































































































































































































































































B.O.D. B. O.D. 
ppm 1bs/d 
2. ) 193037 

2. 5 180293 






) . 8 105115 

40 . 0 962~O3.0 677 5 

2.0 41644­
2. 8 71150 

3. 3 60925 















2. 7 146788 

2. 0 904-62 

3. 1 113947 

3. 2 167000 

3. 6 78i733. 4 73 92 

3. 9 93916 

4. 2 118600 

3. 5 934.54 
3. 7 91630 










Date Temp . 
oc 

































Aver . 20 . 0 6. 7 8. 3 213000 3.0 73920 






22 . 5 
23 . 5 
22 .0 





















Aver .. 22 . 2 6. 6 8. 1 272810 2. 7 94310 





23 . 5 
23 . 5 
22 . 5 




























22 . 0 
21 . 0 
22 ,0 
22 . 0 
21.0 




















































21 . 0 
21.0 
20 . 0 
21.0 










































21 . 0 
24 . 5 
24. 0 
23 . 0 
23 . 0 
23 . 1 
6.7 
6.7 

































23 . 0 
24.0 




























23 . 7 
22 . 5 
22 . 6 
23 . 0 


































22 . 0 
22 . 0 
22 . 0 


























Aver. 22 . 0 6. 6 7. 6 112950 4. 1 614$0 
July 29­
,Aug. 30 










B. O. D. 
pp 







20 . 0 
19. 0 




























17 . 8 
19. 0 
18 , 5 























19 .0 6. ' 7. 4 107707 5. 7 82964­




18.7 6. 6 8.1 145820 4. 5 77600 
Season 








H! . 2 
18 . 0 
17. 4 

























Aver . lS ,O 6. 7 7 . 9 106000 4. ' 59550 
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ANDROSCOGGIN RIVER FLOW 
C, F. S. 
May , 1974. 
Date BERLIN RmtiFORD LIVERMORE GULF ISLAND 
FALLS DAM 
1 11900 19540 19280 21370 
2 11573 18780 21790 23700 
3 11450 15710 20060 21160 






























12 8356 13650 16600 18050 
13 9660 H~730 17860 21450 


































22 4141 6390 8680 9310 
23 7535 10090 8080 9520 






















806) 9160 9340 12170 101)0 12940 10950 
Monthly


























































































































ANDROSCOGGIN RIVER FLOW 




























































































































































































































































ANDROSCOGGIN RIVER FLOW 


















































































































ANDROSCOGGIN RIVER FLOW 
c. F. s. 
August, 1974 












3 2197 2440 2710 2920 
4 2245 2500 2730 2970 
5 2217 2730 2950 3340 
6 21B? 2550 3100 3410 
7 2207 2470 2830 3070 
8 2266 2400 2650 2800 

































18 2303 3120 2720 2870 


























25 2213 2420 2550 264-0 
26 2204 2420 2550 2660 
27 2295 2430 2540 2650 
28 2395 2560 2530 2620 
29 2241 2740 2970 3320 
30 2192 2980 3110 3420 
31 2070 2800 3400 3750 
Monthly
Average 2222 2509 2709 2886 
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ANDROSCOGGIN RIVER FLOW 
c. f . s . 
September , 1974 

















It 2392 4320 3310 3930 
5 2009 3710 5090 5740 
6 2041 2770 4240 4.690 





















12 ·2142 2490 2690 2870 
13 2110 2460 2700 2880 
14 2093 2400 2660 2840 


























































30 2305 3360 3240 3770 
Month 
Average 2128 2614 2898 3157 
